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Ventilator Dependency in ALS:
Management, Disease Progression, and Issues of Coping
1 Mark B. Bromberg, MD, PhD, 1Dallas A. Forshew, RN, BSN,
2 Sandra Iaderosa, MSW, 3 Evelyn R. McDonald, RN,, MS
The natural progression of amyotrophic lateral sclerosis (ALS) leads to respiratory fail-
ure and death. Artificial ventilation can prolong the course, leading to extreme degrees
of weakness and dependence. Little specific information is available to counsel ALS
patients about making the decision for artificial ventilation. In order to gain more infor-
mation, we visited four ventilator-dependent ALS patients and their primary caregivers.
We determined the neurologic state and level of function of the patients and inter-
viewed their primary caregivers to assess medical care and management needs (both
social and financial) and how they were being met. We also administrated question-
naires to assess the psychological well-being of both patient and primary caregiver and
how the relationship between the patient and primary caregiver changed under these
circumstances. Key Words: ALS&mdash;Artificial ventilation&mdash;Disease progression.
Introduction .
Amyotrophic lateral sclerosis (ALS) is the most
common form Of motor neuron disease in adults. It is
characterized by progressive muscular weakness, and the
natural course leads to respiratory failure and death. Ven-
tilatur support can artificially extend the course of the
disease and the life of the patient for an indefinite period.
At some point in the natural course of ALS, paticnts and
primary caregivers need information to aid them in mak-
ing a choice about vcntilatur support that will lead either
to a coiiifortzible natural death or to a satisfactory qua)-
ity of life on a venfitator.
’ 
The management of issues surrounding respiratory
failure is a challengc for the patient, the primary caregiver,
and health care providers ( I ). The current study evolved
from our experiences in a mutur neuron disease clinic
with ALS patients faced with life ur death decisions.
Although there are reports that address factors impor-
tant in the decision process and identify practical aspects
of artificial ventilation (2-4), many questions arise for
which there is limited information to guide health care
providers. Drawing from our clinic experience, we iden-
tified a numhcr of specific questions we considered impor-
tant for our patients to help them make decisions. To pro-
vide full answers, we needed more information and
designed this study to interview ventilator-dependent
ALS patients and their primary caregivers. Although we
had specific questions to address, we remained open to
issues that were important to the patients and caregivers.
Our goals in this pilot study were to acquire infor-
mation about the progression of ALS and issues’of man-
agement during the extended natural history, to identify
issues of importance to the patient and primary caregiver,
and to develop effective instruments for a larger study. An
additional goal was tu highlight effective ways for the
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health care provider to assist patients and primary care-
givers in making the very personal decision about venti-
lator support.
Methods
We studied four ALS patients contacted through the
Forbes Norris 1B~tDA/ALS Center, San Francisco, Cali-
fornia, who had ALS and were dependent on artificial
ventilation and lived at home. The patients and their pri-
mary caregivers were interviewed in their homes by the
authors. The interview consisted of a series of questions,
questionnaires, and a neurologic examination. Primary
caregivers were usually the spouse, hut if there was no
spouse or significant individual, some questions were
omitted. The following topics were addressed. The ques-
tionnaires are reproduced in the appendix.
( 1 ) The course of ALS before respiratory failure and
the subsequent pattern and rate out progression of weak-
ness were determined. Emphasis was placed on commu-
nication abilities. A neurologic examination was per-
formed, and contributing factors from other medical
conditions were sought. ,
(2) An inventory of llleOlICMI care issues and their
management was made, with emphasis on daily care,
nutrition, and access to medical care.
(3) The extent of daily activities was identified, and
the ALS Functional Rating Scale was administered. The
range of the scale was 0 (total dependence for all daily
functions) to 50 (total self-sufficiency with no limita-
tions). The frequency of visits uutside the home and the
distance traveled from the home were assessed. We also
determined limitations on activities of the primary care-
givers due to the need to provide assistance for the
patient.
(4) Questions about quality of life were addressed to
the patient and caregiver, including what changes were
attributed to artificial ventilation, whether the patient
would choose artificial ventilation again, whether the
caregivers would choose it for themselves, and how the
caregivers thought that the patients’ lives would end.
(5) The patient’s psychological well-heing was
assessed using three standardized tests previously found
to be predictive of the psychological status of ALS patients
(5): the Beck Depression Inventory (6) (depression level:
0-9 none, 10-18 mild to moderate, 19-29 moderate to
severe, 30-63 severe); the Health Locus of Control (7)
( 11 most internal, 66 most external); and the Purpose in
Life test (8) (< 92 lack of clear purpose, 92-112 indeci-
sive, > 112 definite purpose). A composite &dquo;Worldview
Score&dquo; was derived from the individual scores (Purpose
in Life score minus Health Locus uf Control score minus
Beck Depression lnvcntury scorc). Conceptually, World-
view measures a person’s view of self and their world, their
purpose in life, and whether they experience their health
as internally or externally controlled. The Worldview
Score range is -109 to +129. Wurldview scores represent
&dquo;positive&dquo; ( ~ +75), &dquo;neutral&dquo; (+37 tll +74), and &dquo;nega-
tive&dquo; (< +36) Worldview (9). Higher scores of this com-
posite variable reflect a positive Worldview, white lower
scores reflect a negative Worldview.
(6) The circumstances surrounding ventilator sup-
port and how the choice was made were explored, includ-
ing whether adequate information was available both for
making the choice and tor ventilatur management.
Financial issues and avaitabitity of community res<>urces
were inquired about.
(7) The relationship between patient and primary
caregiver and any changes in that relationship related
to artificial ventilation were explored. Stress and meth-




This was a pilot study, and statistically meaningful
Conclusions were not anticipated. Only selected findings
that raise noteworthy issues are presented. 
Dei7iog ,,7-apli*c I Featii7-es
Three patients were male and onc female. The over-
age age of ALS symptom onset was 59 years (range 31 1
to 67 years) and the average time using artificial vcnti-
lation was 6 years (range 2 to 12 years). Ventilator sup-
port was instituted early in two patients who experienced
rcspiratury failure as their presenting symptom, and was
required unexpectedly in a third because of acute respi-
ratory failure. One patient had a possible second medical
condition influencing his current neurologic state: a Cl1g-
nitive decline thought to be related in part to presumed
anoxia during the initial respiratory failure, or to an
ALS-related dementia, or to both factors.
Neurologic Eaaminnti~m
The neurologic examination revealed progressive
weakness in all patients. In two patients there was com-
plete paralysis of muscles in all limbs, with only palpa-
hie contractions in one or two muscles in each patient.
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Two patients could stand to assist in transfcrs, but
required support fur stabitity. One of these had ALS for
two years and retained good upper limb function and
could write well. The other patient had rapid paralysis
of upper timb muscles during the first two years hut could
still support weight after hcing on a ventilator for 12 years
of ALS. In contrast to the marked degree of limh paresis
or total paralysis, all patients had some movements of
muscles of facial expression, which aided communicatil1l1.
Limitations of extraocular motility and abnormal eye
movements (saccadic pursuits and impersistence) were
observed only in the patient with cognitive difficulties.
The other thrce paticnts had reduced vibratory sensation
perception (128 I-l~ tuning fork).
Comm unication
Thc ahiliry to communicate varied among patients.
None cnuld communicate by voice, and tip reading by an
unfamiliar visitor was not possible. One patient could
communicate slowly but easily by writing, and another
could communicate with effort and patience by Morse
code or by computer. These two patients were writing
their memoirs. lvtcaningful communication with the
patient with cognitive ditficulties was not possible beyond
simple mimicry needed for the neurologic examination.
Medical Care
The initial diagnosis and medical care were obtained
in specialty clinic settings, hut reduced mobility due to
disease progression limited patient access to medical care.
Routine visits to health care providers were less frequent
than social visits, ranging from rare (once per year) to
nonc over several years. Patients tmk from three to
eleven medications for ALS-related conditions, includ-
ing medications for excess saliva, sleep, constipation,
labile emotions, and anxiety. Caregivers described few
medical problems requiring treatment. Several primary
caregivers were able to diagnose medical conditions, and
after telephone consultation with a physician treatment
was approved and prescribed in this remote IllanneC.
Home Care
All patients were cared for at home with professional
help assisting between 18 and 24 hours per day. One
patient had no spouse or consistent primary caregiver.
Two or the primary carcgivcrs assisted with care by tak-
ing one shift. Only one primary caregiver had a full-time
profession. The ALS function scores were very low, with
an avcragc value of 3 (range 0 to 7). Accordingly, all
patients were confined to chair or bed. Musculoskeletal
pain from an inability to voluntarily shift position, espe-
cially at night, was not described. All patients required
permanent feeding tubes for all nutrition and fluids, and
their weight remained stable. For some, bowel regularity
was problematic. There were no major problems with
ventilator care, either mechanically or from the patient
care perspective. All patients were able to leave the
house for short trips and longer interstate vacations.
Travel became harder as weakness progressed, aml trips
were reduced in frequency. Home visits by friends and
family were frequent for all patients.
Stresses, Coping Mechanism5,
and Quality of Life
Full insurance coB’erage was rare, and the financial
burden of home ventilator care was a significant stress for
most families. This required the disposition of personal
items, including the sale of a house in one instance.
These financial sacrifices were not a factor in the deci-
sion to remain on a ventilatur. Inahility to communicate
and lack of mobility were the most stressful issues for the
patient. For primary caregivers, major issues were the
inahility to influence disease progression and guilt at
being able-bodied. When spouses were the primary care-
givers, there was fear of being left alone to hamlle a B’en-
tilator emergency. Friends were not cumfertal,le tending
patients alone and brief respites for the spuuse were not
possible without professional help. Suppurt groups werc
hclpful, but lack of patient mobility prevented atten-
dance by patients and primary caregivers. Primary care-
givers felt that support groups were more helpful before
respiratory failure and that issues particular tll ventilator
patients were &dquo;beyond&dquo; the usual support group format
and content. Religion and spirituality were Sources of
support for most patients. Social agencies, including
insurance companies, were felt to be responsive.
Ps~~chologicaL Well-Being
For the three people who could be tested, Purpose in
Life scores ranged from 98 to 118, Health Locus of Con-
trol from 30 to 39, and Beck Depression Inventory from
9 tu 14. Worllview score ranged from 49 to 79. Twu
patients had a neutral Worldview and one patient had a
positive Wurldvicw. One patient felt that quality of life
markcdly deteriorated when placed on a ventilator, one
felt it improved, and one saw little change.
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Discussion
ALS is a unique disease because the rate of progres-
sion for most patients is stow, providing an opportunity
to make decisions regarding artificial ventilation ( 1 ).
Patients and caregivers may find it hard to hear and
absorb information that will help them make an informed
decision, even when it is presented in a timely and thor-
ough manner. This suggests that the topic needs to he
revisited frequently.
Although rare, respiratory failure can be the pre-
senting or early symptom of ALS (10,11). Two patients
we interviewed presented in this way, and a third patient
had acute respiratory failure later in the disease process.
It is important to emphasize that respiratory failure in
ALS, whether as the first symptom or later in the course
of the disease, frequently presents as an urgent medical
problem. In a recent survey, 58% of ventilator-dependent
ALS patients were intubated under emergent conditions
(2). The issue of dissemination of information under
these conditions was mentioned as a problem by several
caregivers in our study. It may be difficult to provide full
information when respiratory failure is the presenting
symptom of ALS and the diagnosis is not reached until
after artificial ventilation has been started.
When there is pressure to make a decision, we sug-
gest that consideration be given to BiPAP or CPAP, as an
alternative form of temporary and noninvasive assisted
ventilation. With a full understanding that these devices
are only assistive and are not a substitute for positive pres-
sure tracheal ventilation, they allow a patient and care-
giver to obtain some practical experience with assisted
ventilation and give them time to absorb adequate infor-
mation to make an informed decision. With respiratory
failure as the presenting symptom, especially if ALS is sus-
pected, temporary assisted ventilation gives time to com-
plete the diagnostic evaluation and to provide thorough
information.
One patient in this study who had been on artificial
ventilation for twelve years had an initial two-year period
of rapid progression of loss of arm strength, followed by a
much slower loss of leg strength over the next ten years.
Despite total upper extremity paralysis during this twelve-
year period, he had sufficient cervical motor neurons to
permit independent breathing for up to four hours a day.
Although this patient had a markedly nonlinear rate of
progression of different muscle groups, while he was los-
ing arm strength, severe bulbar weakness impeded his
nutritional intake, and his body weight dropped approx-
imately 40% before it stabilized and increased with place-
ment of a feeding tube. This raises the question of whether
malnutrition can play a role in rapid rates of loss of
strength and emphasizes the role of adequate nutrition
in ALS (12).
Although ALS symptoms revolve around loss of
motor neurons, subclinical involvement of other neu-
ronal systems can be shown, especially in patients who
have had prolonged ventilator support (13). In the
somatosensory system, neuronal degeneration can be
found at postmortem examination ( 13-15 ), and a loss of
sensory fibers can be demonstrated by serial electrodi-
agnostic studies ( 16). Quantitative sensory testing in
non-ventilator-dependent patients shows a statistically
significant elevation in the threshold for detection of a
vibrating stimulus (17), and we found a readily
detectable vibratory sensory loss with a hand-held tun-
ing fork in ventilator-dependent patients. None of the
patients interviewed listed musculoskeletal pain as a
major problem, which contrasts to our clinical experi-
ence and that of others with patients during the natural
course of ALS (18) when pain from immobility is a fre-
quent complaint. The lack of pain may be associated
with the loss of neurons in the somatosensory system. It
may be reassuring that as immobility becomes complete
and the ability to communicate falls, ventilator-depen-
dent patients may experience less physical discomfort
(Bromberg. 1994).
We found that the care of ALS patients on a venti-
lator can be readily accomplished at home. The burden
of management falls on the primary caregiver, most often
the spouse (2), hut other people can effectively substitute.
The spouses we interviewed were concerned with poor
access to information about patient management. Ini-
tially, support groups were a source of information before
ventilation was started. The small number of ALS
patients on a ventilator, 5% of ALS patients in a sample
region of the United States (2), means that support groups
have less to offer, and spouses believed that they had &dquo;out-
grown&dquo; the group. We propose periodic special support
group meetings for ALS ventilator patients, their spouses
and caregivers, perhaps held at regional ALS/Ivtc~tc~r Neu-
ron Disease clinics or via closed circuit television. Tapes
of the proceedings could be made available.
Another issue mentioned by the spouses was free-
dom to leave the house. A recent survey of ventilator-
dependent ALS patients found that it takes an average
of 3.5 people per day to care for a patient (2). With suit-
ahle help, spouses can maintain a professional career.
In spite of the mechanical complexity of artificial
ventilation and the physical difficulties moving a para-
lyzed individual, the patients we interviewed were able
to travel long distances for vacations. The effort involved
limited the frequency of travel, particularly for short dis-
tances, such as for clinic visits.
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Health care was reduced or curtailed because of the
effort needed to travel to a clinic, and the hurdcn of med-
ical management shifted to the primary caregiver. In our
small sample, the patients were healthy, and problems
such as infections could he readily identified hy the care-
givers, verified at a distance hy a local physician, and
treated effectively by the caregiver. Neurologic evalua-
tion was virtually absent.
Our patients and primary caregivers were, in general,
satisfied with home ventilation, in agreement with the
findings by Moss and cowurkers (2). Individual psycho-
lugical test scores indicated that only one patient lacked
purpose and meaning, and none were severely depressed.
Contrary to our expectations, none of the patients exhib-
ited a negative Worldview score. Major concerns
expressed hy patients were immobility and lack of com-
munication abilities. As with ALS patients not on ven-
tilator support (19), the level of function did not predict
a patient’s satisfaction with life.
In summary, we have completed a pilnt study of ven-
tilator-dependent ALS patients and their primary care-
givers. A unique feature of this study is a team that
included a neurologist, a nurse, and a social worker, each
gathering specific types of information. Findings con-
firmed a continued progression of weakness, but the rate
may not be linear in every patient, and loss of sensory
neurons may help a patient he more comfortable despite
being immobile. These patients had limited access to
medical care. Poor dissemination of information about
respiratory failure is a major clinical problem, and a
dearth of support groups for patients on artificial venti-
lation is vexing for primary caregivers. Despite these
issues, some of our patients are satisfied with their qual-
ity of life, and none displayed a negative Worldview
score.
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